SUPPLEMENT

Table 1 --Strains used in this study
Materials and Methods --Describes techniques/reagents used in this study 
MATERIALS AND METHODS Yeast Growth and ManipulaQon
Yeast cell growth and standard laboratory manipulaDons were performed as described (3). All media used was either minimal medium (Yeast Nitrogen Base plus indicated carbon sources), or rich medium (2% bacto peptone, 1% yeast extract, 2% indicated sugar). All strains were made in the DBY12000 background (Supplemental Table 1 ). All gene deleDons were made by transformaDon into a diploid to get a heterozygote, which was confirmed by PCR, then dissected to get MATa and MATα segregants. The TDH3 pr --AGT1 construct was generated by PCR, inserted into a haploid strain, confirmed by PCR, and then backcrossed to wild type to isolate MATa and MATα segregants. All combinatorial gene deleDon/inserDon strains were made by maDng, sporulaDng, and tetrad dissecDon. Culture growth was measured either using a Kle^ Colorimeter (Manostat CorporaDon) of 25--50 mL cultures in 250 mL Kle^ flasks, or using a Synergy H1 Hybrid reader (BioTek) with 200 μL cultures in a 96--well plate (plate was sealed with a Breathe--Easy gas--permeable membrane from Research Products InternaDonal CorporaDon). Measurements of cell density were also performed using a Genesys 6 spectrophotometer (Thermo ScienDfic). Measurements of cell density and volume were also performed using a Coulter Z2 ParDcle Count and Size Analyzer (Beckman Coulter) with a 50 μm aperature.
SporulaQon of yeast cultures
SporulaDon was performed by growing cells to log phase in rich media, collecDng cells by centrifugaDon, washing once in 1% potassium acetate, then resuspending in 1% potassium acetate. Cells were then incubated at room temperature on a roller wheel for at least 4 days before tetrad dissecDon or counDng percent sporulaDon. For quanDficaDon of sporulaDon defects, cells were grown in minimal media to log phase before trehalose addiDon to prevent any confounding factors due to pre--growth in rich media. Trehalose was added to the media to 3% (87.6 mM), which is roughly the concentraDon found in stressed or non--growing cells (4) .
Assessment of Thermotolerance and Acquired Thermotolerance
To assess thermotolerance, cells were grown to log phase in minimal media. MulDple 0.5 mL aliquots were removed from the culture into microcentrifuge tubes. For the heat shock, tubes were immersed in a 48°C water bath for 0, 5, 10, 20, 30, 40, 50, or 60 minutes, then chilled on ice for the remaining duraDon of the Dme--course (we measured that it takes less than 1 minute for 0.5 mL of 30°C culture to reach 48°C in the water bath). For cells that were given trehalose, trehalose was added to the culture to a final concentraDon of 3% for 1 hour before performing the heat shock. Trehalose was added to the media to 3% (87.6 mM), which is roughly the concentraDon found in stressed or non--growing cells (4) . Cells were plated on rich media to count viable colony forming units. To screen for acquired thermotolerance defecDve mutants, all steps were performed exactly as described as above, with inclusion of a one--hour incubaDon at 37°C before the 48°C heat shock. For cultures that were treated with trehalose and a mild heat shock, the trehalose was added as above and incubated for 1 hour at 37°C before shiking aliquots to 48°C.
MATERIALS AND METHODS
Measurement of Trehalose
Trehalose levels were measured essenDally as described (5). 2--10 OD 600 units of cells were isolated, washed in cold water, and resuspended in 250 μL of 0.25 M sodium carbonate. Cell mixtures were then stored at --80°C unDl ready to perform the assay. To begin the assay, cells were boiled at 98°C for 4 hours with occasional agitaDon --this step extracts the trehalose, as it is highly stable and not degraded. Next, 150 μL of aceDc acid was added to the sample, followed by 600 μL of 0.2 M sodium acetate. Aker mixing, 350 μL was removed to a fresh tube, and 5 μL of 70 U/mL trehalase (Megazyme) was added. This was incubated overnight at 37°C on a rotaDng wheel. Next, the sample was centrifuged at maximum speed for 3 minutes, and 200 μL of each sample was used to measure the amount of glucose liberated from trehalose using the Glucose (GO) Assay Kit (Sigma Aldrich). Molarity of intracellular trehalose was calculated using the mean volume of the cells from each sample.
Gene Expression Analysis
For gene expression analysis using microarrays, samples were collected for RNA extracDon by vacuum filtraDon onto nylon filters. Filters were immediately placed into tubes, submerged into liquid nitrogen and stored at --80°C unDl RNA extracDon. RNA was extracted by the acid--phenol method and cleaned using RNeasy mini columns (Qiagen). RNA was amplified and labeled using the Agilent Quick Amp Labeling Kit (Agilent Technologies). The reference RNA for all samples was taken as the Dme--zero point for WT+AGT1 cells. Cy5--labeled experimental cRNA was mixed with the Cy3--labeled reference cRNA in equal proporDons and hybridized for 17 h at 60°C to a custom Agilent yeast microarray (AMADID 017566). Microarrays were washed, then scanned with an Agilent DNA microarray scanner (Agilent Technologies). Agilent Feature ExtracDon sokware was used to extract intensity data. ResulDng microarray intensity data were submi^ed to the PUMA Database (h^p://puma.princeton.edu) for archiving and analysis. Features flagged as outliers due to low intensity or poor quality were excluded from further analysis. Genes missing data at any Dme--point were also excluded. Each Dme--series experiment was zero--normalized before hierarchical clustering was performed (Pearson uncentered metric, average linkage) using Cluster 3.0. Data was visually represented, examined, and exported using Java TreeView version 1.1.6r2.
Metabolomic Profiling
For metabolomic profiling, cell extracts were analyzed by reversed phase ion--pairing liquid chromatography (LC) coupled by electrospray ionizaDon (ESI) (negaDve mode) to either a high--resoluDon, high--accuracy mass spectrometer (ExacDve; Thermo Fisher ScienDfic) operated in full scan mode at 1 second scan Dme, 10 5 resoluDon or a Thermo TSQ Quantum triple quadrupole mass spectrometer operaDng in mulDple reacDon monitoring mode (6), with compound idenDDes verified by mass and retenDon Dme match to authenDcated standard (7). Supplemental Figure 2 . Effects of glucose on tps1Δ and tps2Δ growth phenotypes A --Glucose--specific suppression of tps1Δ does not occur in fructose, though it can occur if glucose is in equal or higher concentraDons that fructose. Indicated strains were spo^ed onto YNB media containing the indicated carbon sources, then incubated for 3 days at 30°C. Two biological replicates of tps1Δ were included (subscripts indicate replicates). B --Increasing extracellular glucose does not increase tps1Δ glucose--specific suppression; increasing extracellular glucose does appear to increase tps2Δ growth at 37°C. Indicated strains were spo^ed onto YNB media containing the indicated carbon sources, then incubated for 3 days at 30°C or 37°C. A --SporulaDon of indicated strains as described in materials and methods, except they were pre--grown in rich media (with either galactose or glucose, as indicated)(n>200). Strains are homozygous diploids for all indicated genes. B --Cultures of indicated strains (these strains do not contain the consDtuDvely--expressed AGT1 transporter) were either grown to staDonary phase (2 days growth in minimal medium) or grown to log phase in the same minimal medium before being sporulated in 1% potassium acetate for 6 days. Cells from each condiDon were stained with Sytox Green (a DNA stain) and examined using a flow cytometer. Chromosomal content is indicated. Viability of sporulated cultures was also tested and found to be high. S5A.
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1.E--01 Supplemental Figure 5 . Intracellular trehalose accumulaQon in cells lacking cytosolic trehalases renders them more sensiQve to thermotolerance and acquired thermotolerance; maltose also induces thermotolerance. A --Thermotolerance assay performed as described in Materials and Methods. B --Acquired thermotolerance assay as described in Materials and Methods. Experiments were performed in biological triplicate. Note that addiDon of intracellular trehalose via Agt1 does induce thermotolerance in both with type and trehalose deficient strains, as shown in Figure 3 . We suggest this result is more likely due to growth rate changes rather than due to a protecDve effect of trehalose itself (which is unable to protect tps1Δ). C --Thermotolerance assay performed as described in Materials and Methods, except that 3% maltose was used instead of 3% trehalose. Experiment was performed in biological duplicate. Glucose+Trehalose.pdf 
